Introduction 49
Mercury (Hg) is a potentially toxic element entering the biosphere from natural and 51 anthropogenic sources. The awareness of Hg as a threat to human and environmental health 52 has led to international agreements to reduce emissions, such as the Minamata Convention on 53
Mercury of the United Nations Environmental Programme (UNEP), agreed at the fifth session 54 of the Intergovernmental Negotiating Committee in Geneva, Switzerland in 2013. However, 55 discharges prevail and current anthropogenic sources account for approximately 30% of 56 annual Hg-emissions to air, while approximately 60% is from re-emissions of previously 57 released mercury [1] . Gold mining and coal combustion account for the largest proportions of 58 anthropogenic emissions [2] . 59
60
In aquatic systems, anoxic conditions favour the bacterial transformation of inorganic 61 mercury to methylmercury [3] . Methylmercury (MeHg) is the most toxic form of Hg, and has 62 gillnets (mesh size: 10, 12.5, 15, 18.5, 22, 26, 35, and 45mm divided into five sections each 124 5m and 1.5m high, to a total length of 40 m). Zooplankton (copepods: Calanus hyperboreus, 125
C. glacialis, C. finmarchicus; krill/euphausiids: mostly Thysanoessa inermis; amphipods: 126
Themisto abyssorum and T. libellula) were collected at two stations in Kongsfjorden, one in 127 ultrapure water to a final volume of 60 mL (0.6 M HNO3). Total Hg and Se were determined 149 by high resolution inductively coupled plasma mass spectrometer (HR-ICP-MS; Thermo 150
Finnigan model Element 2 instrument), with instrument settings as previously described [20] . 151 No concentrations were below the limit of detection (Hg: 0.24 ng/g dry wt.; Se: 60 ng/g dry 152 wt.). The average relative standard deviations (RSD) of multiple scans were below 3 % for 153 both elements. Blank samples and the standard reference materials Bovine liver (National 154
Institute of Standards and Technology; NIST 1577b), Oyster tissue (NIST 1566b) and 155
Chicken (National Research Center of Certified Reference Materials; GBW 10018) were 156 included (n>6) for quality assurance/quality control (QA/QC). The recovery of Se was 114, 157 123 and 102% in bovine liver, chicken and oyster, respectively. Mercury recovery was only 158 assessed in oyster, and was 105% [19] . 159
160

Methylmercury analysis 161
The MeHg analyses were conducted at the Norwegian Institute for Water Research 162 (NIVA). All samples were extracted/analyzed as previously described [21] by use of an acid 163 extraction method based on Hintelmann and Nguyen [22] . Samples (≥0.03 g) were added 10 164 mL 30% HNO3 and heated at 60°C overnight (15 h). Prior to analysis, the extraction 165 solution was added 10 mL deionized water, and thereafter 0.050 mL of the solution was 166 neutralized with 0.050 mL 15% KOH and ethylated before purge/trap and gas 167 chromatography with cold vapor atomic fluorescence spectrometry (GC-CVAFS) analysis 168 and detection based on USEPA Method 1630 [23] . Automated systems, standardized for 169 MeHg, were used for analysis (Brooks Rand Labs MERX automated systems with Model III 170 AFS Detector). For every run of MeHg analysis (n = 30) QA/QC measures included method 171 blanks (n = 4), sample duplicates (n = 3), matrix spikes (n = 3) and certified standard 172 materials (CRMs; n = 6). The certified MeHg concentrations of the CRMs used were 0.355 ±0.056 mg/kg , 0.152 ± 0.013 mg/kg and 28.09 ± 0.31 μg/kg for DORM-3 (fish protein; 174 National Research Council of Canada, CNRC), TORT-2 (lobster hepatopancreas; CNRC) and 175 SRM-2976 (mussel tissue; NIST), respectively. Samples that were analyzed in duplicates 176
were also used for matrix spike samples. Samples chosen for matrix spiking were added 1000 177 pg (1.0-100 ng/g; 0.1 mL of 10.0 ng/mL MeHg hydroxide; MeHgOH) or 10 000 pg (100-178 1000 ng/g; 1.0 mL of 10.0 ng/ mL MeHgOH) depending on the concentration in the 179 biological sample. Concentrations of MeHg in blank digestions correspond to a method 180 detection limit (MDL) of 1 ng/g dry wt. or better (3 standard deviations of blank 181 concentrations). The actual MDL will vary depending on the weight of sample available for 182
analysis, but are typically in the range of 0. (Table 1 ). In kittiwake, concentrations decreased from May, through July, to October [19] . 249
Similarly, in little auk concentrations were lower in July, than in May (little auk were not 250 available in Kongsfjorden in October). The concentrations of MeHg in the birds also 251 decreased from May to July, and to October for kittiwake. Thus, the relative amount of MeHg 252 (MeHg as % of TotHg) in the birds was relatively stable through seasons ( Table 1 ). The 253 zooplankton showed a higher variation in the relative amount of MeHg ( Table 1 As for mercury, the concentrations of Se in the birds were also reduced from May to July (and 271 to October for kittiwake; TotHg; deduced from the slope of the regression) in the food web. As mentioned (Table 1) ,this fraction was generally slightly higher in birds, than in zooplankton (p<0.0007; but note 299 that TotHg was not quantified in fish). Since MeHg has a higher bioaccumulative potential 300 than inorganic Hg, it could be expected that this fraction would increase with higher trophic 301 The ecology and physiology of the species comprising the food web in question may also 361 have large influence on the biomagnification. For instance, Lavoie et al. [31] found that the 362 biomagnification was greater for pelagic and benthopelagic species, compared to benthic 363 species, and suggested that Hg is more bioavailable to benthic species at the base of the food 364 web, but trophic transfer efficiency is higher in pelagic and benthopelagic species. Kim et al. 365 [36] also found that MeHg concentrations were lower in benthic-feeding species, than in 366 pelagic-feeding species, but attributed this to possible biodilution at the base of the benthic 367 food web, as a consequence of higher carbon turnover rates, suggesting that the mercury 368 dynamics at the base of the food web is likely of high importance. High biomagnification of 369 mercury in Arctic pelagic systems, such as that in the present study also corroborates these 370 observations. 371
Furthermore, according to a review by Lehnherr [4] Figure 3 ). In contrast, the same relationship was not found within the zooplankton 435 group (Figure 3) , in which concentrations of Hg were substantially lower than in birds. 436
Looking at kittiwake, separately, the relationship between Se and TotHg was also significant 437 (all seasons pooled; p<0. 00001 Data from Øverjordet et al. [1] (where data are reported by sex); c. n = 8; d. n = 9; e. n = 8; f. n = 9.
